Becauae of the poor solubility of 1. it is not possible to carry out a molar mash determination. 
1~
(SHELXL-93) 1271. The hydrogen positions were refined accordmg to a riding model in which the CH, groups were allowed to rotate about their lociil khrcefold axis. Whilst the motion of lithium atoms in solids, such as, for example, in solid Li,N, has been thoroughly investigated and is generally accepted,"] many indications, but little concrete evidence for such a motion in molecules exists, in spite of much effort (see e.g. ref. [2] ). Here we report on our studies of the heterometal amide [Me,Si(NSiMe,),],InLi (l), an example of a class of molecular complexes that has still not been investigated in detail.L3] Compound 1 can easily be prepared according to Equation (a).
According to the X-ray crystal structure analysis,l4I ( nance signal is found for both the dimethylsilylene and trimethylsilyl groups in the I3C NMR spectrum, whereas a double set of signals would be expected because of the low C, symmetry of the molecule (the twofold axis passes through the two metal atoms).
If a toluene solution of 1 is cooled, 'H, 3C, and *"Si NMR spectra are obtained at Iower temperature (as an ex- ample 13C N M R spectra are reproduced in Fig. 2 ) with twice (or one and a half times) the number of signals as expected from the crystal structure. An activation energy of 44.3 kJ mol-' can be determined from analysis of the coalescence temperature and the signal splitting derived from heteronuclear N M R spectra.
[5' The signal of the trimethylsilyl groups shifted to high field shows unusual behavior: With decreasing temperature a selective broadening is found, a phenomenon that can be explained by a rotation barrier about the Si-N bond, which is also found for trimethylsilyl groups of other molecules.t61 On examination of the solidstate molecular structure (Fig. I) , it becomes apparent that the reason for the rotational barrier of this one trimethylsilyl group is due to lithium methyl contacts (dotted lines); at the same time, this finding allows the assignment of the resonance signals. Temperature-dependent measurements of the spin-lattice relaxation T, of the 7Li isotope give the expected curve shape on plotting the graph with a minimum at 203 K. Analysis of the Arrhenius plot gives a value of 13.8 kJmol-' for the high-temperature end; this value is typical for methyl and trimethylsilyl rotations about threefold axes.[71 It implies several coupled migrations in the molecule and suggests that the lithium atom is involved in these.
The series of temperature-dependent I3C N M R spectra shown in Figure 2 were also repeated for significantly higher and lower concentrations of 1 in toluene (about five-and tenfold), without any observable changes occurring in the comparable spectra. We conclude from this that an intermolecular process is unlikely to be the reason for the observed spectra at room temperature. Clearly all findings are consistent with a higher "average" point symmetry of the molecule at room temperature. Instead of the C, (2) symmetry in the crystal lattice, in which the molecules are exclusively bound by van der Waals contacts, D,,(42m) symmetry must be ascribed to the whole molecular unit in solution. The increase in symmetry is clearly determined by dynamic phenomena in which lithium, as the lightest of the atoms (if one neglects the covalently bonded hydrogen atoms), plays a special role.
After exclusion of an intermolecular process only an intramolecular and a dissociative mechanism remain. We consider the formation of an ion pair of the type Li+[jMe,Si(NSiMe,),),In]-in solution, which would involve an anion with D,, symmetry, to be unlikely in toluene due to the large amount of energy required to break the Li-N bond and to the relatively low expected solvation energy. Furthermore, analogous 'H and I3C NMR spectra with few signals are obtained when 1 is dissolved in nonpolar hexane (Fig. 2a) . Here too, a splitting of the Me,Si signal is observed at lower temperatures. Thus, identical activation energies (44.3 kJmol-') to those in toluene are determined. In contrast to the spectra in toluene (dipole moment: 0.36 D), in hexane the signal for the dimethylsilyl group does not split up to the freezing point of the solvent. The molecule must therefore retain a residual mobility in nonpolar solvents, which is suppressed in polar toluene, because the static molecule itself is strongly dipolar.
We believe that the observed spectra can best be explained by an intramolecular dynamic process. In this context, two processes can be discussed: One possibility is an essentially oscillating motion of the lithium atom in an orbit around the center of the molecule, which can be described as a indiumcentered N,-bisphenoid (Fig. 3) . A conceivable alternative would be that the Me,Si(NSiMe,), ligands move disrotatory around a pseudo Si3-Si3' axis (see Fig. 1) ; thus, the two metal atoms remain in their positions. Molecular dynamic model calculationsts1 and the consideration of group vibrations show, however, that both processes are basically the same and that only a different reference point has been chosen. Moreover, this model explains the nature of the abovementioned residual mobility in hexane below 220 K. In this case the lithium atom is now only in contact with two nitrogen atoms at which inversions take place. In the extreme case this leads to the two molecules represented in the lower half of Figure 3 . These are enantiomers and both crystallize together (in the crystal structure they are connected by inversion centers).
Solid-state N M R spectra were also obtained for 1. The central line of the Magic Angle Spinning (MAS) 'Li N M R spectrum (77.7 MHz) of 1 at room temperature consists of two components: a broad resonance signal showing the typical quadrupolar splitting obtained in MAS experiments for quadrupolar nuclei [91 (586 Hz) , as well as a quasi-superimposed relatively sharp resonance with a half-width of about 120 Hz. If a second spectrum of the same sample is recorded at 116.5 MHz. the peak separation of the outer peaks is reduced, which is consistent with a quadrupolar effect. The sharp resonance signal at 296 K combines about 8 % of the total intensity including the side bands and should be due to "readily mobile'' lithium atoms.[l0' Whether the signal is due to a partial "lithium dynamic" as a result of lattice vibrations in 1 or whether it is caused by a small amount of some impurity still needs to be clarified by further investigations.
E.sprirncwtal Procedure
Indium chloride (0.7 g. 3.2 mmol) in diethyl ether ( 5 mL) was added to two molar equivalents of Me,Si(NSiMe,),Li, [1 I] in n-hexane (25 mL) and stirred for 6 h at room temperature. The suspension was filtered and the solution concentrated: during this process crystals of the ether adduct of 1 formed. The [lo] A selective representation of the two components can be obtained by inversion -recovery experiments because of the very different relaxation behavior.
[ As a result of their special topology propellanes have stimulated a multitude of syntheses and investigations into their chemical and physical properties.['' The benzoannelated [4.4.4] propellane lLZ1 is of particular interest in this respect, as in this compound a h e~a a r y l e t h a n e l~~ structure is stabilized by triple clamping. However. the increased ring strain caused by reducing the size of the propellane rings can cause destabilization of the central single bond to reoccur. The highly strained dehydrotriptycene 2-a [2.2.2]propellane---represents an extreme example and so far all attempts at its synthesis have been u n s~c c e s s f u l .~~~
We report here on a rational entry to aryl-annelated [3.3.n]propellanes with n = 2, 3, and 4.
